Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.100; data-to-parameter ratio = 9.8.
In the title compound, C 20 H 26 O 2 , which is the 6-methylene derivative of androstenedione and a synthetic percursor of exemestane, the steroid A ring approximates to a sofa (or envelope) conformation, with the methylene group adjacent to the link to the B ring lying out of the plane of the other atoms. The B and C rings have slightly flattened chair conformations and the D ring is an envelope, with the CH group forming the flap. In the crystal, molecules are linked by two distinct C-HÁ Á ÁO hydrogen bonds, involving acidic H atoms close to C C and C O double bonds.
Related literature
For the synthesis of the title compound, see: Annen et al. (1982) . For exemestane aromatase inhibitor potency, see: Furr (2006) . For elucidation of structural requirements needed to achieve antitumor activity, see: Cepa et al. (2005) . For puckering parameters, see: Cremer & Pople (1975) and for asymmetry parameters, see: Duax & Norton (1975) ; Altona et al. (1968) . For reference bond-length data, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry codes: (i) x; y; z À 1; (ii) Àx þ 1; y þ 1 2 ; Àz À 1.
Data collection: SMART (Bruker, 2003) ; cell refinement: SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97. The title compound is the 6-methylene derivative of androstenedione, the natural substrate of aromatase, and is a key synthetic precursor of exemestane, the most potent steroid aromatase inhibitor clinically used in the breast cancer treatment (Furr, 2006) . Following our work on the determination of several androstane structures of potential aromatase inhibitors and intermediates of their syntheses, the X-ray analysis of compound (I) aims to contribute to the elucidation of structural requirements needed to achieve antitumor activity (Cepa et al., 2005) . From the single-crystal diffraction measurements one can conclude that bond lengths are within normal values (Allen et al., 1987) with an average C sp 3 -C sp 3 bond length of 1.534 (13) Å. Due to the C4═C5 double bond ring A addopts a 1α-sofa conformation, slightly distorted towards a 1α,2β-halfchair one [asymmetry parameters (Duax and Norton, 1975) : ΔC s (1)=7.8 (3), ΔC 2 (1,2)=17.5 (3) and Experimental 6-Methylenandrost-4-ene-3,17-dione was prepared according to a described procedure (Annen et al., 1982) as follows. A suspension of anhydrous sodium acetate (1.0 g, 12.19 mmol) in dry chloroform (30.0 cm 3 ) containing formaldehyde dimethyl acetal (30.0 cm 3 , 340.0 mmol) and phosphoryl choride (1.9 cm 3 , 20.0 mmol) was heated at reflux for 1 h. Androstenedione (773.5 mg, 2.70 mmol) was then added and the mixture was supplemented dropwise with phosphoryl choride (1.9 cm 3 , 20.0 mmol) over a period of 3 h 30 min. The reaction mixture was subsequently refluxed under nitrogen for 10 h, after which was allowed to cool to room temperature. A saturated aqueous solution of sodium carbonate was then added under vigorous stirring until the aqueous layer became alkaline. This mixture was extracted with chloroform (200 cm 3 ) and then the organic phase was washed with water (4x100 cm 3 ), dried over anhydrous MgSO 4 , filtered and concentrated to dryness. The resulting residue was purified by a silica gel 60 column chromatography (hexane/diethyl ether) affording the pure 6-methylenandrost-4-ene-3,17-dione (134.8 mg, 17%). Suitable crystals for X-ray studies were grown from slow evaporation from acetone/n-hexane: Mp. 435-437 K [lit 440 K (Annen et al., 1982) 18-H 3 ), 1.00 (3H, s, 19-H 3 ), 4.87 (1H, t, ═CH 2 ), 4.97 (1H, t, ═CH 2 ), 5.79 (1H, s, 4-H); 13 C NMR (150 MHz, CDCl 3 ): δ 11.5 (C18), 14.9 (C19), 18.2, 19.5, 29.0, 31.6, 32.9, 33.0, 33.6, 36.6, 36.9, 45.3, 48.9, 50.3, 112 .4 (═CH 2 ), 119.6 (C4), 143.2 (C6), 166.3 (C5), 197.4 (C3), 217.8 (C17).
Refinement
All hydrogen atoms were refined as riding on their parent atoms. Number of Friedel pairs measured: 1606 (45%). Due to the lack of any strong anomalous scatterer atom at the Mo Kα wavelength, refinement of Flack parameter was inconclusive. However the absolute configuration of the molecule is known from the synthetic route. 
Computing details

Figure 1
A view of the title compound. Displacement ellipsoids are drawn at the 50% level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
6-Methylideneandrost-4-ene-3,17-dione
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
